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^i"So *fc (c) ^-T<t ***»«V-M7 
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BEST AVAILABLE COPY 



■wa^***^***^-^ • ^-^ y 
cDgasmffifcteB^u striae-?* • *-*y^£r#? 

[0 0 o n 

(^Tic^B&-r) jwwtsftfc^— *^y^ 

[0 0 0 2] 

fe*UTJ*. «*-tfBSBPttlI: ^7 7M^' 
*f4*-?\s4 ' 9 1J v p. 1 8 1, (1 9 9 0) IC^fl 
<bix£<J:5t^ TAB (Tape Automated Bonding) 

[ooo3] TAB^asii^sr, h 

?>^**Mb©«Mtf3*SM (#T, TFT LCD 
l<03£ffiig£l25lc*H% #D>f 5 Ki^feJ**^— * " 

7>f/w^6^tt, i| B Wic2 (me) 

[0004] otbt 1 -^- ^^y-vnc. 0 6 t^-r£ 
iWfflic2«t5o y- 

K«B4©5fe«S«^®B41i:, I C 2_kco&^fefifc5'* 
( I L B : Inner Lead Bonding) "T^o I C 2 CD 

BfH«>»« 3 !!:««<• 

[0 0 0 5] WcWfffiH-C«)50 6, ftmc%<D±ft<D 

^mx'tbzm 7 ic^-rj; 5 y — k«B4oicw 



W& (I TOWS) 12* Sr. **tt*«Hll3*:*L-C« 
SMStcSBR (OLB : OuterLead Bonding) "J" 6. »* 

[0 0 0 6] TAB— I C20fcS»#ttW««13*MKBE* 

-r^^s^xm (B7) *> awaii*ttWWB3«r*b 

TAB— I C20Oy— KWS42*r«***IRll 

o^f7^s«i4±(oe«««i2^(fltia-&*u, met a 

B — I C«r^f9^»R14JiJc{R«-Jti-Sr7^^ vbX 

[0 0 0 7] (3 8 tC^i" «fc 9 t^m^CO T A B — I C2 
l, 22«HKttrJ\ *>SVM4*ffi#^*-*«-J:D. TA 
B-IC21, 22««*»*53%«ll±K:Sa6*n*. ^r^ 

a. y — kws4coi cAAmws43*. b**u*v^ 

yvMaBXtR (UJlTPCB^to ) -btf>WSi:«r\ 

*i>7 (0 6) KJ:*>fiW$*vt>>So ^±<oxst-«t 

[0 0 0 8] TAB- I C<OfpK36Sft3£UX*5 9»*« 

SIR-CttftV^ 10. 4>fyf©^STFT-LCD© 
, #W^CO^®J^ I C 2COtH^^C«2 4 0 

[0 0 0 9] i-ft*>fe, X«0 (MMf) TAB- I C21 
Offl**tt2 4 0#-Cfc9> OLBStOtfyfl^t^ 
2 0 0 M m-Cife*. l*©****MRll£9*>TAB — 

1 C2lco1@«:tt> i8tc^^ti5J:9i-, ±Wc4«, 

T«K4«L tf8^-Cfc6o Yffid GKtM) TA 

2 0 0 Mm-T?&*K W-2«^*fi$tt"CV>S 0 

[0 0 10] A#tt««K»:, *©«#JBfc:ffi^S»ffli 

[0011] «Wfctt**ffll««)«Etxa 
fctm 0 7^f<t9i^ J»SMktt**tt»«Kl3 
Sr. TAB- I C20fflfl(c:^JE*-t-5*^^v^t > n-C^ 
tz 0 rcO^-Ctt, TAB- I C20Sr^tt3^lTftV^ 
TAB- I C20±lilfRWl:tt»*tt*«l«13«:fiff 

jfeTAB— I COfl*^itO<BBE#xeA5^-r5o B3 
8 cO#^T?li, «Wfttt**tt»««13«>«E«XWR 



-2- 



1*1 01hJ-T?$>£o 
[0 0 12] roraHtt, W**©^TAB-IC 
SrJEv^^ia*. mz.mM\zJ£Z> 0 Mx-tt. TAB — 

I C21, 22<DMjlgL& : ttl : ethl 2 0&<DW&. 
Xm$Ct*H-2 0(Hl-efc«9, TAB-IC21, 22C0fctJ^ 

[0 0 13] JT&V^cTAB— I CW\£s «HS{btt»*" 

^m^co^is^i/^ic-fe-/ h-rsr £ft<*fcoxm^<& 

m-e. xm&9$mx&<t£Zb^5XM.&2iCX^ti 0 

[0 0 14] ±3*©ra«f*. TAB— I C20*lTSt< 

9. i^5*T AB - I coi»^»t©«ff»lS©@IBc 
[0 0 15] TABj^iaS^^, #7- 

«r»^:SloJHgh9^^^ffi» (TFTigib) co 
%A$**£K (TFT- LCD) <d»&*:|5J«k:* 01 

(TAB-IC) (^^tll3^iff* 
-T^{gJE*X^t. ^ V hX$££ „ iftiE^IE 

fIti^^OLB^J;i3^tT9o rcoOL 

BXSSriftjgi-wt^J: *), ISi 2^i-i9i-> 

jl^TAB — I C21, 22*SiSA*^Kll-b£*56£*V 

[0 0 16] RAX^ttK^, #7— H V?*<D 
J§£\ xfld OKHflfl) SBftffl i c2icow^^8 o^-e 

OLB^^yflillOam^o TAB- 

i c2i<Dm&te, mi 2T*m&zinx^z>i>K ±ma 

2m. TW£12^ tf2 4^-efo^o Yffifl (Sft 

MOT) TAB-IC22J*. W^*tt8 0*-C, O L B pfl 

[0017] mi i\c^£frz>TMJfy*&&i4^ 

3-hJii9asiaS£jh,TV^ 0 ^ot, Ttt'J#7* 
g&i4_h<£> I TO«Si2te, 

So 

[0 0 18] »*tt»«IRl3«:«ff#-rs^l-tt. flr 
b-i cil^fts^-tl^fe^o 

[0 0 19] Ell 3Ul^£*b3* ^7^S^<^-i2^ 



tt, ^^m^l3d5TAB— I C21COp^{HORSW25 
(012) lCggffi£;h/C. mi 7\Z7F£nZ>± 51CTA 
B- I C21-CSt>tbTV>^V>^13b #1 5 0^75^1 

7 o^-cff^tta^JE^xs-cfc— • K31fc(* 

[0 0 2 0] rft&KCfcfcfctt* ^JE^O^T^l-t 
. ^ y K3lco^ y— ~>-^$:*T9. $>5VM*^:7 

t?*>6. ^ot, £&xmas^<fts> 

[0 0 2 1] #7*s«ffiS^— ia^T-?ft<, T 
A B — ICCOOLBgflCDU — Km@42ic^-rs «t 5 

ffim&GLWnX^^MfclW I TOm^l2±iC60 

ffcg*ft&& < »*tt*«Kl3Sr«JE*r S - t »*. 
lcffi|SI"efcSo Wx.t?tt<>, J^Tt-^^<t 9 1CTA 

b-i c2i<Dftw\zm**mnmwi>mmi>. t-^- 

.^y K31(-#lft-S^V>9P^j@^fcofCo *tt*. tr 
1 0 »mX7T<<> • tr^^"CfeSXftiJTAB 
— I C21COOLBf"± x **tt*f»JRl3SrTAB-I C«!l 
IC^JE# b ft nt^ft e> ft V \ 

[0 0 2 2] t^.%X\ ^7"^hy^«^ 
^gCOXm'JTAB— I C21C0, 01OC^ $>^V>tt 

^co^iEir-foSllli 4lc^-r, olb«^u- 

^Lfi, jlSlmmi^T (0. 5mmaS) -C&£o 
^^13CO<lH, al^2mm75^3mm^"efe^^. 

45^cor^i-<4ei"6<tpi- x ^^m^i3^m^ 
(TAB-ici^Eftsrtu #tf^-m£> 

[0 0 2 3] ^Jx.. U-K««44tlTfti»45tOWHC* 

01 7K^f£?^ *s*iat?ji*tti 

mj^l3CD^13b ri^ TAB- I C21co^J: , 9^Hll)i- 
StttJU t— ^- • — y K31lCtt3f LTWco 
[0 0 2 4] 

[|SW^#^:LJ: 5^-TS^S] W^i^l^ 
T F T- L C D§^£*5tt 6f^!'f^^^^mJ^C0{R 
JE^X^t?^. JWMfcttJl*tt»W«r, TAB-IC 

ioM^sau, j&^ftTAB- 1 cco^as^co 



[00 2 5] *rc, »TAB^ia5ii^i 

2i<DPoiBJ:?)^MICHw«ttfflU t— * K3Hcft# 

^S£v^F^ri*£CTi/^c 0 Hot, SStt=<o&i^o 

[0 0 2 6] **Wf4s JL*Ott*S«0*j(«CiK** 

£*xfcfc<o-e N »tft-lcd^ lWtf-^hy* 

^LCD, M I M — LCD <D£u < x OLB£rtTfr?TA 

LBKttUT^ ^M**m • f&xjr^^-er-rf-, 

[0 0 2 7] 

3, ^.±OXSSr»5grci:^J:Dx «KS*^*fs[^3fa 

os-sai^ «nB**tt*«ttSr{aBE*-rsxmi:. ic 

[00 2 8] ft** 2 K*<fc«fi^£1B<&K3fcfrfis 
tt, t»*E 1 iB«0*#tt#«»£tfJlB^-:/ • y 

[0 0 2 9] 

MttB] 1(1**1 Wfc«»B8*i6t?tt, A2rtttt*K0 

ft** UfctfoT. MWfBB-C, 3£ LfcfifiE*xa. & 

[0 0 3 0] »*3S2lB«0»5fefrjfeW:, ffiffi«F. 77 
^^yMg, *JE#XS«rftr, ttmWr--? • * 



«Wlfc»*tt»«l^k-^ y Klc^-TS^ 

TAB- I Cei-blCUD* OLBWt-^-'^yK 

[0 0 3 1] 

(^MT F T - L C D O^^^i^ 0 5o 
hm (X« H4 8 0*. (Y<HJ) 114 8 0* 

[0 0 3 2] @6JC^$tt-5J:3J-> «»***110>;*f 

* «)«fftt^ti5 o o h o 

— A, 4 0 00^-y^hn-A^bfCo TAB— I C 
XflUCQTAB— I C 2 1 ^rOLBt^t^ 
W£JR0IMH-*o W*W5 2 4 0*1?, OLBfflSOfcT 
yfli2 0 0/imtfc5. r-^'^tyti^^ 

y — Km^ftASfeT&Q. waoia*^^— 

[0 0 3 3]®1 (a) ldia%i-»artt*«i/-M7tU 
ywte-T-*s^«$nfct>«) (f§i«Fn£CP — 4 12 1) 

M7«)«tt2mm-e*)t)s H5«b4V^, P — >M£ 

[0 0 3 4] fcic. *»MlcJ;5iSEE#xaS:»»H-Ift 

H^U^v^iSJEiBF^^^Srfflvv @l (b) oi:9tc x 

M7SrJRffi#-rs. ffi##©*fltt. m 
I9 0t, «rM5», EE^4kg/cm 2 t Lfc 0 
(c) <c^-r<tplc. JI^Tttmi/— M70i^«BSr*Bl 
18<0^fP]lcT»fSr^JcJ:i3, ^7^&Kl4<o^ig3cy 

«:ffl^««7^/UAl6«rjtf9^a«l4J:?)Sfl(IH-5. "t" 
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J»Wbttft*tt»«JRl3*s«ffi#$tta. 
[0 0 3 5] TAB-I C21, 22#0 L B #7 

[0 0 3 6] WCT7>T >^bXS-<RW^XSt-» 
S 0 mB«W^tt»*ttW«Kl3«r^U**sb, TAB 
— I CO!) — K«ffi42fc, «*«^*RlHO^f9^SSl4 
±©fia»««12i:«rtf«-&*i-5 0 BWUfc^Jf 

[0 0 3 7] IfiOTAB- I C^T7-f^ ^b'i 
W-JtXStt, 5feTXffiO_bTcOTAB-I C21C0ff8fi^r 
frftV\ ftV^YWTAB— I C22<Dfh2«Srfi l ^5 0 

T7>f^yMi' ffi*mxm#»T ufcWiB-eoTiB 

(H£r|g4tc*H- 0 

[0 0 3 8] Scfc, ^jE^xatc^a,, 
tis • Kaffir $ixtv^. ft]M£5££:L 

Bf^f^ 1 7 0ts m^4kg/cm 2 , ^12 0 

[oo3 9] **5, ^amosokfli^ tt> (£IE^0#<D 

Sg9 0t, AM 5 9, j£#4kg/ciD 2 

Mitil 5 0W±t 2 0 0tgI*T^ 

[0 0 4 0] b) ««:7-rA'A16&;tf7*S«14J: 9 

[0 0 4 1] lg«Si^i o 0^75^1 5 oX:\z 

c) B 3 3 te, «W«tt»*tt»«Bll3«)lW 

[0 0 4 2] mMVm&G 0*C&,T<O»&fts 

d ) «^fttt**tt*tl«13<D W«^J &®<ttZt^ 

9 



[0 0 4 3] {RJE*FXm«r^^— XlcfT*5fc«6l-». 
[0044] /j:*3*»w#tt. !KW«;ttJI*tt*«Bli3 

<D$£M& 2 0/x m<D#^{Cte. O L B>HE4H$L X 

j»WM£t-*- - - — HteHMhM\ SSltOLBI 
SASfi^^Sr. t*&m\^tc 0 f»f)TAB- 
I C21, 220^lC»^SJIW<kttJI*tt*«Kl30 
/?$f±, t>*>5A/TAB — I C21, 22<fc?H£<> 
Kft#£-£fci^-CO L B XSSrfTfc #«nBT?* 
So ro«Wft1W*tt*«Bll3©K»l!:n+SAW:. 

[0 0 4 5] 6Jl±OjaiS«-X?tt. «WflStt**tt»«BI 
13ft«v^»**:«f|teJBt9|»5eu*:^ ¥*fflMM4 • ¥ 

iac-6 o 7 2&£&jnv^ft:*d»K:t>« jMraasn* 

[0 0 4 6] *fcSllfe«T?H:. OLBIt^ffifX 

[0047] *fcsw«-er*, ut i 

0. 4-f yfOTCfTFT- LCD^HW^I 
[0 0 4 8] gj9 7!>3g[gll 7?:MU, tM&ik 

t), jESAIci:— ^ . y Ktett#*HH\ K^br 

OL BXg^i^^iSr^i^itSo 
[0 0 4 9]MWiIi:tm ^y-^by 

?xm&m^mm*m\z&ymw-rz>o 1 

^-^j^ (X» 6 4 0X3 (RGB) 

[0050] 01 1 iC^^HSJ: «ft**MR110> 
^7^^14<Oj^3S±t-t^ J?^^J1 Mm<07Ky-r ^ K 
^19±{C, 1 3 0 0 s!-^^^ h D — A<7) ITOi 

•9^SgB^m@12^^$ix-C^So TAB I CirU 
Tli, X1TAB- I C21$:0iJ(C^Si:, tti^fSc^ 8 0 
;£-C N OLB$C<Dtr^^^l 1 0 Mm-CfcSo X— X • 
^-Y ytlO^-^ • 7^/l/A6tt, 12 5 

»m<DtfV 4 ^ K • ^^ASrffiWco -^^>±tc, 
«ff3 5|i mCO^y — K1^4^M^nr*5 9 , 



So 

[0 0 5 1] 012tet, P^bfcTAB-I C21KI 

ftwtimnm 20 n mgit^^o 
[0052] £ sis tc^-r £ 5 1-. ^*r^m 

t^i:, 01 6i^tM^)TAB - I C2l£#S:i £ 
a*-?#So 

[0 0 5 3] ftl^ OLBI§iCOV^lt6 Q & 

nfcTAB— I C21^r. i«ft^tR110#9*£«14± 
^ftit-TSo {RttttWMcW:* #7*^&14_kCDI TO 
WS12 1 , * • 7 4 JVJ* 6 JiO y — KWS42* 

/u^GCDtfrtbfrjj&mjizzbKxvfcztiZo mi 

-y$Jtc{&E^"S*§£\ *<ote^^««Sr*)*?)#JK 

So 

[0 0 5 4] *:JE^xmi-^6o *J£3ftes 
fcJj^Jh/Sfc — * *y K3l3&s*11*ixTV^5. #n$* 

I?, fc-* Kc05FfTS^5tmUr*5< 0 tfriay 

CP-3131FTR) (Dm-S-X'te, >^EE^f^(0^ft 
I*. i&£l 7 0t, JEJ33. 5kg/cm 2 , B*R|2 0»i 

[0 0 5 5] ^^m^l3<Oj^AS 30m m<Z>B$f*. 
HI 7(c^-f-J:5^ TAB-IC21CD^ 

- *\}) J, r<Dm&£')M<t£K>, t— * 

3iic^*-rs 0 mjf&^nmiwmmz 2 0 M m 

Kl-TS^ *EE*flK H9 (a) (b) tc^-t-*^ 

TAB-I C2l<Dffiffi±VftW\£ffiM1rZ>&^ miT&m 



B^«P<o»ftSH, ^l^ojtf;^!^, ^r^ttH9 
(b) (c) |JL^1% 

[0 0 5 6] «mi-*JI:fr&»®Bli3b <£>fite. »*tt 
^B£i3<Di^o^-cfc<. mici>fc : fFfZ>£oxhZ 

- - ^y K31JCft*UJ&^ofc. £fc, ^J?^»-rr5 

^x.^1 7 MmgJlTtc^Si:. ^i"S^y — K 
««42raoSIB32S:^lCjte«i-5ri:*5^#i*. »• 

[0 0 5 7] $k±<D£$K. % j*^tt»«l»l3*Sfc-^^ 

So 

[0 0 5 8] « % »tLt, J|#tt«Ull34>0« 

[0059] :<o»tii, «»**«iiJi«) 

wmmmi2tK 1 Toii^^cno^it 

[0 0 6 0] ^O^Jg^lT'^, BB»f*12j&s#9 

— • 7>f;^oh^' 33— h^i9Ji^^^^rv>S 

[0061] m^^mmti.x^<ommm'v 

v?X^|gib (TFT^lb) ©»A^8i (TFT-L 

cd) tct>*»w^a^-et*^w:*3tt-e*>6. 

[0 0 6 2] 

[0 0 6 3] »**2lB*i7>*W«Cj;*LfJ, A#tt*m 

^sor% fc-^-.-syKi^ft5^t^<, 
icOLBX^frxSo £JL-CS5*B"C»«^ISK«rK 

ag-rsc^^-e^6o 

[Hi] (a) \tt&m<om&m^mw<o&&Jy&iz& 

(c) (d) ri*»W*ife^*5^5ffiflE#xeS:^"t-* 
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[@2] *&mz**ti&mj:mmT Litvtm&TF-t 

[04] ^^ia^W^Mil^«rlV^ 
^COO L BJ&TB#<O¥ffi0-C£>£ o 

[0 6] (^±OLB^C0^^^^-r^f®ia-Cfe^o 
[07] |^±OLB(^totTAB- I CflllCjUrtt 

[i9] (a) tt»*3S2^«5*9-#«^hy^^ 
Kfi^Sll^OLBieJKttSr^i-^FffiS, (b) 
(a) ©b-b»Wrffi|gU (c) fi-^(D#r®?)&:*:0-? 

[011] i 9 O L B It^^lr/Ttlli 

[012] PI ±0 L B ia^»^,Tf¥®iT*$> 

So 

[02] 




[013] #7*^fl0lC*frttW«M£^#bfc4& 
£-tf>¥®0-?£>S o 

[01 4] 01 0<DC£B (TAB— I COOLB«) 
£&*Ufc¥®0-CfcSo 

[015] msicm*^-?* **»*w\cm*&mn 

[016] 01 5<Dt><D£4T&Wc&<£>TAB— I C£ 

[017] «(OM^too L Bfel^^^tKfr 
ffi0~C£>So 

1 7" — ^ '^tUt 

2 mmmnasm* 

4, 4i, 42, 43 y — vmm 

11 ScA^tK 

12 ®Mmm 

13, n^ssfugs 

13b *W$ttfe»*tt»«JK 
14 JSy^&fa 

16 ^r^^-f^^ 

2i, 22 mmmmmmmmmzfritT-?* 

-Y (TAB— I C) 



[03] 



15 




VlTAB 



BEST AVAILABLE COPY 



[El] 



[05] 



0)) 



CO 

' e 1 



1 3}« 



T 



=a}/7 



10 8 1 



[[£16] 



15 



1 1- 



□ 



□ 



□ 



□ 



□ 



□ 



□ 



is. 



i 



-it 



M ? 1 r 6 ^ 



[gll 0] 



cu □ a o/ _ a 



II 7] 




□ a a a □ 



1 



BEST AVAILABLE COPY 



[El 9] 



[SI 1] 




BEST AVAILABLE COPY 



II 5] 




1 J 

± y t^tB^i y - vnmtK m&<m&x&mnmz 



[MjEM^^S^] 0 0 0 1 
[*|IE2f*fc] £M 

[0 00 1] 

t\ uuummmmtii (^Ticti&t) *t 
minify * m&±\cm m vtcm^m^mm^ «t 

[#&HtiE4] 

[ffiiE*hltffi££] 9!*iH§ 

[«IE*t*^g^] 0 0 0 4 
[*jErt#] 

[0004] m^T—? • y •¥ 1 1-> IS 6 iC^-f J: 

(I LB : Inner Lead Bonding) "f* 6 0 ^r<^>^ I C 2 CO 
JftflBMit (H^r-f) Srfrv\ 7 Ic^-fJ: o K 

[^JR«3E5] 
[ffijE*t*ffig*] IE*P« 
[ffiIE*j^Sg£] 0 0 0 5 
[»jE*jfel 
[«jErt^] 

[0005] mzmwmv m^\c^<o^<o 
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¥ragTfc5{g_8K^i-j:5tc x y — vmm4<Di cm 
mm (ito«b i2t*. mx&mnmn&itvxn 

^#J{cS^ (OLB : OuterLead Bonding) -fZ><> WkJj 

[^MjE6] 
[ffijE*tS*»&] 
HfjEfcttfyfiB*] ooi6 

[*jE?*§] 

[0016] «t**^a6e*s, #7-¥*£^ h y 

S§£\ XW mWlW) TAB- I C21<Pffl;ftftK:8 0* 
-Cfc"9. OLBgflCDhV^te 1 1 Oiimffc^o TAB 
— I C21tf>{®$Cf*s Ull 2TttP&£;ft,TV^/^ ±.W\Z 

tf&Sfcit'J) TAB-IC22(t ffl^*tt8 0*-C, OL 
B^Ot°y^Ji2 2 0 /zm-efe«9, tf 5 *tT 

[«HHjE 7 ] 

mjEM&&n&] 0026 

[0 0 2 6] Bt*qtl<P »Wtt, -hifio^*S«<o^^ 

^MJ^^LCD, MI M— LCD £>#Q < ^ OLB £r?T 

r^y. fy^OLB^ttt), f|X 
Afc«fl*-fte, ^^m^t-^ ^K«c» 

So 

[#$S«jE8] 

[*t]E*tA«B£] 0 0 2 7 

[JfjErt^] 
[0 0 2 7] 

«r*9 a±oxa«r*5gr^fcfcj:9, « 



y -\r & # 7 xmm±\zfcttv-r s r 5 > >- h xm t . 

[^8E*|jE9] 

[ffijE*hfc«S£] gun* 

[iE^I^] 0 0 2 8 
[ffiiE^] 
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LIQUID CRYSTAL DISPLAY DEVICE AND MANUFACTURING METHOD 
THEREOF 

(57) [Abstract] 

[Constitution] First an anisotropic conductive sheet 17 shown 
in (a) is thermo compression bonded as shown in (b) on one side 
of a glass substrate 14 of a liquid crystal display plate. 
Subsequently , as shown in (c), both ends of the anisotropic 
conductive sheet 17 are lowered in the direction of an arrow 
18 , thereby cutting only a thermosetting anisotropic 
conductive film 13 of the anisotropic conductive sheet 17 at 
both end edge parts of the glass substrate 14. Subsequently, 
one end of a protective film 16 is held to separate the 
protective film 16 from the glass substrate 14 . Thus , as shown 
in (d), the thermosetting anisotropic conductive film 13 is 
temporarily press-bonded on one side of the glass substrate 
14 . The temporary press bonding process of the thermosetting 
anisotropic conductive film 13 is repeatedly conducted for the 
desired sides of the glass substrate 14 where a tape carrier 
loaded with IC is bonded by outer leads . 

[Effect] The anisotropic conductive film may be collectively 
temporarily press-bonded to one side on the glass substrate 
of the liquid crystal display plate, and the temporary 
press-bonding process can be stably performed in a short time. 
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[Claims ] 

[Claim 1] A manufacturing method of a liquid crystal 
display device, comprising: 

a process of pre-bonding an anisotropic conductive film 
to desired sides of a liquid crystal display plate by repeating 
the steps of thermo compression-bonding the anisotropic 
conductive film supported on a protective film on one side of 
a glass substrate of the liquid crystal display plate, cutting 
only the anisotropic conductive film at both end edge parts 
of the glass substrate, and subsequently separating the 
protective film from the glass substrate; 

an alignment process of aligning an output lead electrode 
of a tape carrier loaded with a driving integrated circuit with 
a wiring electrode on the glass substrate through the 
anisotropic conductive film to temporarily fix the tape carrier 
on the glass substrate; and 

a post bonding process of firmly bonding the anisotropic 
conductive film. 

[Claim 2] The manufacturing method of a liquid crystal 
display device according to claim 1, wherein the anisotropic 
conductive film is caused to overflow to the outside from both 
ends of the tape carrier, and the height of the overflowing 
anisotropic conductive film is made smaller than the thickness 
of the tape carrier. 

[Detailed Description of the Invention] 
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[0001] 

[Industrial Field of Application] 

This invention relates to a manufacturing method of a 
liquid crystal display device and particularly to the 
manufacturing method in the case of packaging a tape carrier 
(hereinafter referred to as TAB-IC for short) loaded with a 
liquid crystal driving integrated circuit (hereinafter 
referred to as TAB-IC for short) on a glass substrate of a liquid 
crystal display plate using an anisotropic conductive film, 
especially the connection system. 
[0002] 
[Prior Art] 

As a method of packaging the driving IC on the liquid 
crystal display device, TAB (Tape Automated Bonding) method, 
for example, is mainly used as known on page 181 of "Flat Panel 
Display '91" (1990) edited by NIKKEI BP Corp. 
[0003] 

The packaging method using the TAB method will be 
described taking the case of a large-sized thin film 
transistor-driven liquid crystal display device (hereinafter 
referred to as TFT-LCD for short) as an example. Fig. 5 shows 
a plan view of a tape carrier 1. A lead electrode 4 made of 
copper plated with tin is formed on a base film 6 made of 
polyimide by patterning. A device hole 9 loaded with a liquid 
crystal driving IC 2 (Fig. 6) and a hole 5 for soldering are 
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bored in the base film 6. 
[0004] 

The tape carrier 1 is, as shown in Fig. 6, loaded with 
the liquid crystal driving IC 2 . For that purpose, an electrode 

41 at the tip of the lead electrode 4 and a bump 8 made of gold 
on the IC 2 are metallurgically connected (ILB: Inner Lead 
Bonding) using a bonder not shown. After that, resin sealing 
(not shown) of the IC2 is performed, and subsequently as shown 
in Fig. 7, a desired shape 3 is punched out. 

[0005] 

Subsequently, as shown in a sectional view of Fig. 6 and 
a plan view of the whole of Fig. 7, an IC output side electrode 

42 of the lead electrode 4 and a wiring electrode (an ITO 
electrode) 12 formed on the periphery of a liquid crystal 
display plate 11 are electrically connected (OLB: Outer Lead 
Bonding) through an anisotropic conductive film 13. The OLB 
process in the case where an adhesive layer of the anisotropic 
conductive film 13 is formed of thermosetting resin (called 
a thermosetting anisotropic conductive film) has included the 
following three processes heretofore. 

[0006] 

That is, a pre-bonding process (Fig. 7) of pre-bonding 
the anisotropic conductive film 13 on the TAB-IC 20, an 
alignment process of aligning the lead electrode 42 of the 
TAB-IC 20 with the wiring electrode 12 on the glass substrate 
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14 of the liquid crystal display plate 11 through the 
anisotropic conductive film 13 , and temporarily fixing the 
TAB-IC on the glass substrate 14 , and a post bonding process 
of firmly bonding the anisotropic conductive film 13. 
[0007] 

As shown in Fig. 8, the plurality of TAB-IC 21 , 22 are 
temporarily fixed or post-bonded to thereby package the TAB-IC 
21, 22 on the liquid crystal display plate 11. After that, 
an IC input side electrode 43 of the lead electrode 4 and an 
electrode on a printed circuit board (hereinafter referred to 
as PCB for short) not shown are connected to each other by 
soldering. The lead electrode 4 on the tape carrier 1 is 
protected in a desired pattern by solder resist 7 (Fig. 6). 
By the above process, as shown in Fig. 6, the OLB process and 
the PCB connection process are completed. 
[0008] 

In the case where the quality of the TAB-IC is stable 
and the yield is high, generally with an increase in size of 
the liquid crystal display device, a driving IC having a larger 
number of outputs is used- However, in the present 
circumstances, the quality cannot be stable, and the driving 
IC having a larger number of outputs is not always used. In 
the case of a large TFT-LCD having a 10.4-inch screen, the 
number of outputs of the large-output driving IC 2 is 24 0. 
[0009] 
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That is, the output number of X-side (the axis of 
abscissas side) TAB-IC 21 is 240, and the pitch of the OLB part 
is, for example, 200 The number of TAB-ICs 21 per liquid 

crystal display plate 11 is, as shown in Fig. 8, four on the 
upper side and four on the lower side, eight in total. The 
number of outputs Y-side (the axis of ordinates side) TAB- 
IC22 is 240. The pitch of the OLB part is 200 ^m, and 
anisotropic conductive film two in total are packaged. 
[0010] 

The anisotropic conductive films are roughly classified 
into the thermoplastic type and the thermosetting type 
depending on the type of resin used in its adhesive layer. 
Although the thermoplastic anisotropic conductive film has 
been frequently used because of its easiness in handling, the 
thermosetting anisotropic conductive film has been used from 
the demands for high-reliability connection. 
[0011] 

The system of pre-bonding the thermosetting anisotropic 
conductive film 13 to the TAB-IC 20 side as shown in Fig. 7 
has been used heretofore as a pre-bonding process of the 
thermosetting anisotropic conductive film. In this system, 
after the TAB-IC 20 is punched into the shape 3, the 
thermosetting anisotropic conductive film 13 is pre-bonded on 
the TAB-IC 20. Thus, the pre-bonding process only for a 
required number of TAB-ICs per liquid crystal display plate 
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11 is generated. In the case of Fig. 8, the number of times 
of the pre-bonding process for the thermosetting anisotropic 
conductive film 13 is 10. 
[0012] 

This problem is serious especially in the case of using 
the TAB-IC having a small number of outputs. When the number 
of outputs of TAB-ICs 21, 2 2 is 12 0 each, for example, the number 
of times of the pre-bonding process is 20 in total. When the 
number of outputs of TAB-ICs 21, 22 is 80 each, the number of 
times of the pre-bonding process is 3 0 in total. 
[0013] 

With the system of pre-bonding the thermosetting 
anisotropic conductive film 13 to the punched TAB-IC side, in 
mass-production, it is necessary to provide the process of 
collecting and disposing the punched TAB-ICs and the process 
of setting the same on the pre-bonding machine for the 
anisotropic conductive films, resulting in the disadvantage 
that the process becomes complicated and longer. 
[0014] 

The above problem occurs even in the case of press- 
bonding the thermosetting anisotropic conductive film 13 
before punching the TAB-IC 20, that is, in the state of a film, 
and the disadvantage is that the press-bonding process should 
be conducted for the number of times corresponding to the 
required number of TAB-ICs per liquid crystal display plate 
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each. 
[0015] 

The packaging method using the TAB will now be described 
taking the case of a color passive matrix liquid crystal display 
device as an example. Similarly to the case of the above 
large-sized thin film transistor driven (TFT driven) liquid 
crystal display device ( TFT-LCD ) , the connection is performed 
by the OLB method composed of a pre-bonding process of 
pre-bonding the anisotropic conductive film 13 to the glass 
substrate 14 of the liquid crystal display plate 11 as shown 
in Fig. 13 or a tape carrier (TAB-IC) loaded with the IC 2 as 
shown in Fig. 15 , the above alignment process, and the above 
post-bonding process. By repeating the OLB process, as shown 
in Fig. 12, the plurality of TAB-ICs 21, 22 are packaged on 
the liquid crystal display plate 11. 
[0016] 

In the case where the liquid crystal display device is 
a color passive matrix, the number of outputs of the X-side 
(the axis of abscissas side) driving IC 21 is 80, and the pitch 
of the OLB part is 110 ^m. Although the number of TAB-ICs 21 
is not shown in Fig. 12, twelve ICs on the upper side and twelve 
ICs on the lower side, 24 TAB-ICs in total are packaged. On 
the other side, the number of outputs of Y-side (the axis of 
ordinates side) TAB-IC22 is 80, the pitch of the OLB part is 
220 urn, and five TAB-ICs in total are packaged. 
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[0017] 

A color filter not shown is formed on the lower glass 
substrate 14 shown in Fig. 11. A top coat layer 19 made of 
polyimide is formed on the color filter. Accordingly, an ITO 
electrode 12 on the lower glass substrate 14 is, as shown in 
Fig. 11, formed on the top coat layer 19. On the other hand, 
neither a color filter nor a top coat layer is not provided 
on the upper glass substrate 15, so that an ITO electrode not 
shown is directly formed thereon. 
[0018] 

As the system of pre-bonding the anisotropic conductive 
film 13, as described above, cited are two types: the system 
of pre-bonding to the glass substrate 14 side and the system 
of pre-bonding to the TAB-IC side. 
[0019] 

With the system of pre-bonding the anisotropic 
conductive film 13 to the whole one side of the glass substrate 
side shown in Fig. 13, when the anisotropic conductive film 
13 is formed of high-reliability thermosetting resin or a 
mixture of thermosetting resin and thermoplastic resin, the 
anisotropic conductive film 13 is exposed to a gap 25 (Fig. 
12) between both sides of the TAB-ICs 21, so that a part 13b 
not coated with the TAB-IC 21 sticks to a heater head 31 in 
the post-bonding process performed at 150°C to 170°C as shown 
in Fig. 17. When the post-bonding is continued with the 
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anisotropic conductive film still press-bonded to the heater 
head 31, the parallelism of the heater head 31 is not obtained 
to cause the disadvantage of uneven press-bonding. 
[0020] 

In order to prevent the above disadvantage, it has been 
considered to clean the heater head every time post-bonding 
is ended , or perform post-bonding after a Teflon or Capton sheet 
is laid. In those cases, however, sticking of the anisotropic 
conductive film to the sheet occurs so that it is necessary 
to perform post-bonding while a new face of the sheet is always 
provided. As a result, the disadvantage is that the production 
process becomes longer and the material cost becomes high. 
[0021] 

On the other hand, it has been considered that the 
anisotropic conductive film 13 is pre-bonded only to the ITO 
electrode 12 of the glass substrate 14 in a desired position 
corresponding to the lead electrode 4 2 of the OLB part of the 
TAB-IC, not to the whole one side of the glass substrate side. 
It is, however, difficult to perform pre-bonding of the 
anisotropic conductive film 13 with good positional accuracy. 
Even when it is done so, as described in the following, 
encountered is the problem that the anisotropic conductive film 
13 overflows to the outside of the TAB-IC 21 to stick to the 
heater head 31. Consequently, in OLB for the X-side TAB-IC 
21 having a fine pitch as much as 110 |iun, pre-bonding of the 
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anisotropic conductive film 13 to the TAB-IC side should be 

performed. 

[0022] 

The distance L between the lead electrode 44 and the 
punched end 45 of the base film 6 at a C part in Fig. 10, or 
Fig. 14 which is an enlarged view of Fig. 10 at an OLB part 
end in the X-side TAB-IC 21 of the color passive matrix liquid 
crystal display device is generally 1 mm or less (about 0.5 
mm) . The width of the anisotropic conductive film 13 is 
generally about 2 mm to 3 mm. In the case of this type of a 
high-density pattern, it is difficult for machine work as well 
as hand work to perform pre-bonding the anisotropic conductive 
film 13 to the TAB-IC side with good reproducibility so that 
the end of the anisotropic conductive film 13 is positioned 
between the lead electrode 44 and the punched end 45 of the 
base film 6. 
[0023] 

Even when pre-bonding of the anisotropic conductive film 
13 can be performed so that the anisotropic conductive film 
end is positioned between the lead electrode 44 and the punched 
end 45, as shown in Fig. 17 , the end part 13b of the anisotropic 
conductive film 13 flows to the outside from both ends of the 
TAB-IC 21 to stick to the heater head 31 in the post-bonding 
process . 
[0024] 
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[Problems that the Invention is to Solve] 

As described above, in the pre-bonding process of the 
thermosetting anisotropic conductive film in manufacturing 
the TFT-LCD, the system of pre-bonding the thermosetting 
anisotropic conductive film to the TAB-IC side has been adopted 
heretofore. Accordingly, the pre-bonding process is caused 
for a required number of TAB-ICs per liquid crystal display 
plate each, resulting in the disadvantage that the pre-bonding 
process becomes longer. 
[0025] 

Further, in the packaging method of the liquid crystal 
display device using the conventional TAB method, especially 
in the case where high-density packaging is required and fine 
(small) pitch OLB is performed as in the color passive matrix 
liquid crystal display, at the OLB end part, the distance 
between the lead electrode 44 and the end 45 of the punched 
base film 6 at both ends is designated to be very short, 
resulting in the problem that in post-bonding, the end part 
of the anisotropic conductive film, as shown in Fig. 17, 
overflows to the outside from both ends of the TAB-IC 21 to 
stick to the heater head 31. Consequently the method has the 
disadvantage that OLB having good reproducibility is not 
performed. 
[0026] 

This invention has been made in the light of the 



13 



disadvantages of the above prior art, and it is an object of 
a manufacturing method of a liquid crystal display device, 
which may perform a pre-bonding process of an anisotropic 
conductive film in a short time and stably at high yield even 
in the case where the number of TAB-ICs subjected to OLB is 
large as in a large-sized TFT-LCD, a passive matrix LCD, an 
MIM-LCD. Further, it is an object of the invention to provide 
a manufacturing method of a liquid crystal display device, 
which may stably perform OLB process without sticking of an 
anisotropic conductive film to a heater head and without the 
use of unnecessary material and tools even in fine-pitch OLB 
although high-density packaging is required as in a liquid 
crystal display device for color passive matrix, whereby high 
yield may be achieved. 
[0027] 

[Means for Solving the Problems] 

A manufacturing method of a liquid crystal display device 
as claimed in claim 1 includes: a process of pre-bonding an 
anisotropic conductive film to desired sides of a liquid 
crystal display plate by repeating the steps of thermo 
compression-bonding the anisotropic conductive film supported 
on a protective film on one side of a glass substrate of the 
liquid crystal display plate, cutting only the anisotropic 
conductive film at both end edge parts of the glass substrate, 
and subsequently separating the protective film from the glass 
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substrate; an alignment process of aligning a lead electrode 
of a tape carrier loaded with an IC with a wiring electrode 
on the glass substrate through the anisotropic conductive film 
to temporarily fix the tape carrier on the glass substrate; 
and a post bonding process of firmly bonding the anisotropic 
conductive film. 
[0028] 

In a manufacturing method of a liquid crystal display 
device as claimed in claim 2, the anisotropic conductive film 
of claim 1 is caused to overflow to the outside from both ends 
of the tape carrier, and the height of the anisotropic 
conductive film flowing out is made smaller than the thickness 
of the tape carrier. 

[0029] 

[Operation] 

According to the manufacturing method of claim 1, 
pre-bonding of the anisotropic conductive film is performed 
at every side on the glass substrate of the liquid crystal 
display plate. Accordingly/ the stable pre-bonding process 
or OLB process can be provided in a short time. 
[0030] 

According to the manufacturing method of claim 2, the 
height of the anisotropic conductive film overflowing to the 
outside from both ends of the tape carrier after post bonding 
through pre-bonding, the alignment process and the post bonding 
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process is made smaller than the thickness of the tape carrier, 
so that the overflowing anisotropic conductive film will not 
stick to the heater head. Further, even in the case where the 
heater head is so long to extend over two TAB-ICs or more, and 
the OLB part is hit by the heater head twice, the height of 
the anisotropic conductive film already overflowed to the 
outside is smaller than the thickness of the tape carrier, so 
that it will not stick to the heater head. Accordingly, the 
OLB process is stably performed to thereby provide a liquid 
crystal display device at high yield. 
[0031] 

[Embodiments] 

An embodiment of the invention will now be described in 
detail by the attached drawings. As a liquid crystal display 
device, a large-sized TFT-LCD having a diagonal 10.4 inch 
screen will be taken as an example to describe the embodiment. 
The number of gate lines (X side) is 480, and the number of 
signal scan lines (Y side) is 480. 
[0032] 

As shown in Fig. 6, a wiring electrode 12 is formed on 
the periphery of a glass substrate 14 of a liquid crystal 
display plate 11. In the wiring electrode 12, chrome and 
aluminum are formed in order, and the film thickness is set 
to 500 angstrom and 4 000 angstrom, respectively. As theTAB-IC, 
the case of OLB for X-side TAB-IC 21 will be taken as an example 
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for description. The number of outputs is 24 0, and the pitch 
of the OLB part is 200 |nm. A base film 6 of a tape carrier 
1 uses a polyimide film 75 \xm thick, for example. A copper 
lead electrode 4 having a thickness of 35 \m, for example, is 
formed thereon to draw a desired circuit pattern. The surface 
of the copper lead electrode 4 is plated with tin about 0.4 

(im thick. 
[0033] 

As an anisotropic conductive sheet 17 shown in Fig. 1 
(a), the case of using the sheet made by dispersing nickel 
particles in thermosetting resin, which is manufactured by Sony 
Chemical Corp. (trade name: CP-4121) will betaken as an example 
for description. The particle diameter of the nickel particle 
is about 3 urn. The anisotropic conductive sheet 17 is generally 
formed of two layers or three layers. In the case of the 
two-layer anisotropic conductive sheet, a thermosetting 
anisotropic conductive film 13 formed of thermosetting resin 
in which the nickel particles are dispersed is supported by 
a protective film 16. The material quality of the protective 
film 16 is Teflon or the like. The anisotropic conductive sheet 
17 used is 2 mm wide, and not being shown, wound on a reel. 
[0034] 

The pre-bonding process according to the invention will 
now be described in detail. First the anisotropic conductive 
film 17 is, as shown in Fig. 1 (b) , thermo compression-bonded 
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on one side of the glass substrate 14 of the liquid crystal 
display plate 11 using a pre-bonding machine not shown. The 
conditions in press bonding are set so that the temperature 

is 90° C, the time is 5 seconds, and the pressure is 4kg/cm 2 . 
Subsequently , as shown in Fig. 1 (c), both ends of the 
anisotropic conductive film 17 are lowered in the direction 
of arrows 18 to cut only the thermosetting anisotropic 
conductive film 13 of the anisotropic conductive sheet 17 at 
both end edges of the glass substrate 14. Subsequently , not 
being shown, one end of the protective film 16 is held by a 
chuck provided on the pre-bonding machine to separate the 
protective film 16 from the glass substrate 14. Whereupon, 
as shown in Fig. 1 (d), the thermosetting anisotropic 
conductive film 13 is pre-bonded on one side of the glass 
substrate 14. 
[0035] 

The above pre-bonding process of the thermosetting 
anisotropic conductive film 13 is repeated for each of desired 
sides of the glass substrate 14 where the TAB-ICs 21, 22 are 
OLB-bonded. Fig. 2 is a plan view showing the stage where the 
pre-bonding process is ended. 
[0036] 

Subsequently the transition to the alignment process and 
temporary fixing process occurs. The lead electrode 42 of the 
TAB-IC is aligned through the thermosetting anisotropic 
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conductive film 13 with the wiring electrode 12 on the glass 
substrate 14 of the liquid crystal display plate 11. 
Subsequently, a push tool not shown is used to temporarily fix 
the TAB-IC on the glass substrate 14. The thermosetting 
anisotropic conductive film 13 has stickiness so that in the 
temporary fixing process, pressure is applied to the base film 
6 from above at room temperature to accomplish the process. 
[0037] 

In the alignment and temporary fixing process of two or 
more TAB-ICs, first X-side upper and lower TAB-IC 21, eight 
in total, and subsequently Y-side TAB-IC 22, two in total are 
treated. Fig. 4 is a plan view showing the condition where 
the alignment process and the temporary fixing process are 
ended. 
[0038] 

Subsequently, the transition to the post bonding process 
occurs. The post bonding is performed using a thermo 
compression bonding device not shown. The thermo compression 
bonding device includes a heater head. As a heating system, 
a pulse heat system is adopted . Before post bonding is actually 
performed, previously the parallelism of the heater head is 
confirmed by a press scale (a sheet for determining whether 
or not the pressure is uniformly applied) . In the case of the 
thermosetting anisotropic conductive film 13 manufactured by 
Sony Chemical Corp., the conditions in the post bonding are 
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set so that the temperature is 170°C, the pressure is 4 kg/cm 2 
and the time is 2 0 seconds . A plan view showing the stage where 
the above post bonding process is ended is the same as that 
of Fig. 4. 
[0039] 

As an embodiment of the invent ion , detailed description 
deals with the case where the conditions in pre-bonding are 
set so that the temperature is 90° C, the time is 5 seconds f 
and the pressure is 4kg/cm 2 . The optimum temperature in thermo 
compression-bonding the thermosetting anisotropic conductive 
film 13 supported on the protective film 16 on one side of the 

glass substrate 14 ranges from 60°C to 100°C. That is, the 
inventor has found the following facts from the experiments. 
In the case where the temperature is high, for example, ranging 
from 150°C to 200°C / 

a) it is impossible to pre-bond the anisotropic conductive 
sheet 17 in a desired position. 

[0040] 

b) In separating the protective film 16 from the glass substrate 
14, the thermosetting anisotropic conductive film 13 is pulled 
by a chuck not shown to cause breakage. 

[0041] 

In the case where the temperature ranges from 100°C to 

150°C, 

c) as shown in Fig. 3, both end parts 13a of the thermosetting 
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anisotropic conductive film 13 are floated from the glass 

substrate 14 . 

[0042] 

In the case where the temperature range is 60°C or lower, 
the disadvantage is that 

d) the bond strength of the thermosetting anisotropic 

conductive film 13 is lowered. 

[0043] 

In order to smoothly perform the pre-bonding process , 
it does not largely depend on the time and the pressure of the 
pre-bonding conditions. Even when the time is shorter as much 
as possible and the pressure is not so applied, the process 
can be smoothly performed. 
[0044] 

Further, the inventor has found that when the film 
thickness of the thermosetting anisotropic conductive film 13 

is 2 0 \xm, after OLB post-bonding, the height of the 
thermosetting anisotropic conductive film 13 overflowed to the 
outside from both ends of the tape carrier becomes smaller than 
the thickness of the tape carrier, so that in press bonding, 
the film will not stick to the heater head to stably perform 
the OLB process. Further, it is possible that from the first, 
the thickness of the thermosetting anisotropic conductive film 
13 existing outside the TAB-IC 21, 22 is, of course, set lower 
than the TAB-IC 21, 22, and the OLB process is performed without 
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sticking to the head. The point about the film thickness of 
the thermosetting anisotropic conductive film 13 will be 
described later in detail with reference to Figs- 9 to 17. 
[0045] 

Although the detailed description of the above 
embodiment deals with the case of using the thermosetting 
anisotropic conductive film 13 , the invention may be 
similarly applied to the case of using semi-thermosetting and 
semi-thermoplastic anisotropic conductive films such as an 
anisotropic conductive film AC-607 2 manufactured by Hitachi 
Chemical Co., Ltd. 
[0046] 

Although the detailed description of the above 
embodiment deals with the case in which the OLB process is 
separated into the pre-bonding process, the alignment and 
temporary fixing process and the post-bonding process to be 
performed using the separate machines, it goes without saying 
that the invention may be applied to the case in which these 
processes may be performed as one process using the same one 
machine. 
[0047] 

Further, although the description of the embodiment 
deals with the case in which the liquid crystal display device 
is a large-sized TFT-LCD having a 10.4 inches screen, it goes 
without saying that the invention may be applied to the other 
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liquid crystal display devices and a liquid crystal display 
device such as a passive matrix liquid crystal display device. 
[0048] 

With reference to Figs. 9 to 17, the OLB process will 
now be described in detail concerning the point that the film 
thickness of the thermosetting anisotropic conductive film 13 
is suitably set, whereby the height of the thermosetting 
anisotropic conductive film 13 overflowed to the outside from 
both ends of the tape carrier is made smaller than the thickness 
of the tape carrier 1 so that stably the OLB process can be 
performed without sticking to the heater head in press bonding. 
[0049] 

As the liquid crystal display device, the color passive 
matrix liquid crystal display device will be taken as an example 
for description. The size is a diagonal 11-inch class, the 
number of data lines (X side) is 640 x 3 (RGB), and the number 
of scan lines (Y side) is 480. 
[0050] 

As shown in Fig. 11, the wiring electrode 12 made of ITO 
about 1300 A.U. thick on a polyimide layer 19 having a thickness 
of about 1 (urn on the periphery of the glass substrate 14 of 
the liquid crystal display plate 11. As the TAB-IC, the X side 
TAB-IC 21 is taken as an example, the number of outputs is 80, 
and the pitch of the OLB part is 110 ^m. The base film 6 of 
the tape carrier 1 uses a polyimide film 125 ^m thick, for 
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example. A copper lead electrode 4 having a thickness of 3 5 
Hiri, for example, is formed thereon to draw a desired circuit 
pattern. The surface of the copper lead electrode 4 is plated 

about 0.4 |um thick with tin. 
[0051] 

The distance 25 between the adjacent TAB-ICs 21 shown 
in Fig. 12 is designed to be 2 mm to 4 mm. As the anisotropic 
conductive film 13 , a film obtained by dispersing solder 
particles in the thermosetting res in , which is manufactured 
by Sony Chemical Corp., will be taken as an example for 
description. The particle diameter of the solder particle is 

about 20 \im. 
[0052] 

Further, as shown in Fig. 15, the anisotropic conductive 
film 13 is pre-bonded to the tape carrier 1 side, which is loaded 
with the IC 2. The length of the anisotropic conductive film 
13 is set a little larger than the punching shape 3. The 
pre-bonding conditions are such that the temperature is 80° 
C and the time is 3 seconds. Subsequently, the film is punched 
into a desired shape 3 by a mold. Whereupon, the TAB-IC 21 
of the shape shown in Fig. 16 can be obtained. 
[0053] 

The OLB process will now be described in detail. First, 
the TAB-IC 21 to which the anisotropic conductive film 13 is 
pre-bonded in the shape shown in Fig. 16 is temporarily fixed 
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on the glass substrate 14 of the liquid crystal display plate 
11. In temporary fixing, simultaneously the ITO electrode 12 
on the glass substrate 14 is aligned with the lead electrode 
42 on the base film 6. The anisotropic conductive film 13 to 
be used has stickiness. This alignment and temporary fixing 
process is performed at a room temperature, and achieved by 
applying pressure from above the base film 6 using a push tool 
not shown. As shown in Fig. 15, in the case of pre-bonding 
the anisotropic conductive film 13 to the tape carrier side, 
it will be sufficient to pre-bond the anisotropic conductive 
film a little larger than the punched shape in little 
consideration of the sticking accuracy, so that the pre-bonding 
process can be performed at high yield. 
[0054] 

Subsequently the transition to the post-bonding process 
occurs. The post bonding is performed using the thermo 
compression bonding device. In the thermo compression bonding 
device is provided with a heater head 31 shown in Fig. 17. As 
a heating system, a pulse heat system is used. Before post 
bonding is actually performed, previously the flatness of the 
heater head is confirmed by a press scale (a sheet for 
determining whether or not the pressure is uniformly applied) . 
In the case of the thermosetting anisotropic conductive film 
manufactured by Sony Chemical Corp. (trade name: CP-3131FTR) , 
the conditions in the post bonding are set so that the 
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temperature is 170°C / the pressure is 3.5 kg/cm 2 and the time 
is 20 seconds. The width of the anisotropic conductive film 
13 is set to 2 mm. 
[0055] 

When the thickness of the anisotropic conductive film 
13 is 3 0 \*m, as shown in Fig. 17, the height of the anisotropic 
conductive film 13b overflowed to the outside from both ends 
of the TAB-IC 21 is larger than the height of the tape carrier 
in post bonding to stick to the heat head 31. On the other 
hand, the inventor of this application has found that when the 
thickness of the anisotropic conductive film is 20 \xm, after 
post bonding, as shown in Figs. 9 (a) and (b), although the 
anisotropic conductive film overflows to the outside from both 
ends of the TAB-IC 21, the height of the anisotropic conductive 
film 13b becomes smaller than the thickness of the tape carrier 
so that in press bonding, it will not stick to the heater head. 
A sectional view of an OLB part and its enlarged view in a liquid 
crystal display device of the invention are shown in Figs. 9 

(a) and (b) . 

[0056] 

Although the amount of overflowing anisotropic 
conductive film 13b depends upon not only the film thickness 
of the anisotropic conductive film 13 but also the width thereof, 
when the width is fixed to 2 mm, even with a film thickness 
of 25 \*m, the anisotropic conductive film will not stick to 
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the heater head 31. When the film thickness is too small, for 
example, 17 \m or less, the disadvantage is that the space 32 
between the adjacent copper lead electrodes 42 is not enough 
filled with the anisotropic conductive film to lower the 
bonding strength. 
[0057] 

As described above, it is possible to provide the liquid 
crystal display device, which may stably perform the OLB 
process without sticking of the anisotropic conductive film 
13 to the heater head 31 to achieve high yield. 
[0058] 

Although the detailed description of the embodiment 
deals with the case where the conductive particles in the 
anisotropic conductive film 13 are solder particles, as the 
conductive particles coping with fine pitch OLB requesting 
high-density packaging, the plastic balls, for example, plated 
with nickel and gold may be used. 
[0059] 

Although the detailed description of the . embodiment 
deals with the case where the wiring electrode 12 on the liquid 
crystal display plate 11 is the ITO electrode, the invention 
may be applied to the case as well, in which the electrode is 
formed of the other materials, such as an aluminum electrode 
and a metallic electrode made of 

molybdenum/ aluminum/molybdenum. 
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[0060] 

Further, although the detailed description of this 
embodiment deals with the wiring electrode 12 is formed on the 
top coat layer 19 of the color filter, it goes without saying 
that the invention may be applied to the case where the wiring 
electrode 12 is formed directly on the glass substrate without 
the top coat layer. 
[0061] 

That is, although the description of this embodiment 
deals with the case where the liquid crystal display device 
is the color passive matrix liquid crystal display device, it 
goes without saying that the invention may be applied to the 
other liquid crystal display devices such as a large-sized thin 
film transistor driven (TFT driven) liquid crystal display 
device ( TFT-LCD ) . 
[0062] 

[Advantage of the Invention] 

According to the invention described in claim 1, the 
anisotropic conductive film can be collectively pre-bonded to 
one side on the glass substrate of the liquid crystal display 
plate to perform the stable pre-bonding process in a short time. 
Accordingly, the liquid crystal display device can be 
manufactured at low cost and at high yield. 
[0063] 

According to the invention described in claim 2, even 
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if the anisotropic conductive film overflows to the outside 
from both ends of the tape carrier , the height thereof is 
controlled to be smaller than the thickness of the tape carrier , 
whereby stably the OLB process is performed without sticking 
of the anisotropic conductive film to the heater head. 
Accordingly, the liquid crystal display device can be 
manufactured at high yield. 

[Brief Description of the Drawings] 

Fig. 1 (a) is a side view showing an anisotropic 
conductive sheet used in a manufacturing method of a liquid 
crystal display device according to the invention; Figs, (b), 
(c) and (d) are side views of a liquid crystal display plate 
showing the pre-bonding process in the method of the invention; 

Fig. 2 is a plan view of a liquid crystal display plate 
showing the condition where the pre-bonding process is ended 
according to the invention; 

Fig. 3 is a side view showing a liquid crystal display 
plate in the case of pre-bonding an anisotropic conductive film 
under the conditions outside the optimum range; 

Fig. 4 is a plan view showing the time of ending the OLB 
using the manufacturing method of a liquid crystal display 
device according to the invention; 

Fig. 5 is a plan view showing a tape carrier used in the 
above OLB; 
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Fig. 6 is a sectional view showing the connecting part 
of the above OLB part; 

Fig. 7 is a plan view showing the case of pre-bonding 
the anisotropic conductive film to the TAB-IC side in the above 
OLB; 

Fig. 8 is a plan view showing the time of ending the PLB 
in the case of using the conventional manufacturing method of 
a liquid crystal display device; 

Fig. 9 (a) is a plan view showing the OLB connecting part 
of a color passive matrix liquid crystal display device related 
to claim 2; (b) is a longitudinal section taken along line b-b 
of Fig. 9 (a); (c) is an enlarged view of the section; 

Fig. 10 is a plan view showing a tape carrier related 
to Fig. 9; 

Fig. 11 is a sectional view showing the connection part 
in the OLB process related to Fig. 9; 

Fig. 12 is a plan view showing the connecting part in 
the above OLB process ; 

Fig. 13 is a plan view in the case of pre-bonding an 
anisotropic conductive film to the glass substrate side; 

Fig. 14 is a plan view showing a C part (the OLB part 
end of TAB-IC) of Fig. 10 to an enlarged scale; 

Fig. 15 is a plan view in the case of pre-bonding the 
anisotropic conductive film to the tape carrier side related 
to Fig. 9; 
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Fig. 16 is a plan view showing the TAB-IC after the 
pre-bonded TAB-IC of Fig. 15 is punched; and 

Fig. 17 is a sectional view showing the OLB connecting 
part of the conventional liquid crystal display device. 
[Description of the Reference Numerals and Signs] 

1: tape carrier 2: driving integrated circuit 4, 41,42, 
43: lead electrode 11: liquid crystal display plate 12: 
wiring electrode 13: anisotropic conductive film 13b: 
overflowing anisotropic conductive film 14: glass substrate 
16: protective film 21, 22: tape carrier loaded with driving 
integrated circuit ( TAB-IC ) 
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FIGURE It 

13: ANISOTROPIC CONDUCTIVE FILM 16: PROTECTIVE FILM 
FIGURE 2 : 

11: LIQUID CRYSTAL DISPLAY PLATE 13: ANISOTROPIC CONDUCTIVE 
FILM 14: GLASS SUBSTRATE 

FIGURE 4: 

11: LIQUID CRYSTAL DISPLAY PLATE 
FIGURE 5: 

1: TAPE CARRIER 4, 41, 42, 43: LEAD ELECTRODE 
FIGURE 9: 

11 : LIQUID CRYSTAL DISPLAY PLATE 13B: OVERFLOWING ANISOTROPIC 
CONDUCTIVE FILM 

FIGURE 10: 

1: TAPE CARRIER 4, 41, 42, 43: LEAD ELECTRODE 
C PART 

FIGURE 11: 

2: DRIVING INTEGRATED CIRCUIT 12: WIRING ELECTRODE 13: 
ANISOTROPIC CONDUCTIVE FILM 14: GLASS SUBSTRATE 
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[AMENDMENT] 
[Date of Submission] December 22 , 1992 
[Amendment 1] 

[Document Name of Object of Amendment]: Specification 
[Heading Name of Object of Amendment] : Title of the Invention 
[Method of Amendment] : Alteration 
[Contents of Amendment] 
[Title of the Invention] 

Liquid Crystal Display Device and Manufacturing Method 
Thereof 

[Amendment 2] 

[Document Name of Object of Amendment]: Specification 
[Heading Name of Object of Amendment]: Claims 
[Method of Amendment]: Alteration 
[Contents of Amendment] 
[Claims ] 

[Claim 1] A manufacturing method of a liquid crystal display 
device , compr is ing : 

a process of pre-bonding a thermosetting anisotropic 
conductive film to desired sides of a liquid crystal display 
plate by repeating the steps of thermo compression-bonding the 
thermosetting anisotropic conductive film supported on a 
protective film on one side of a glass substrate of the liquid 
crystal display plate, cutting only the thermosetting 
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anisotropic conductive film at both end edge parts of the glass 
substrate , and subsequently separating the protective film 
from the glass substrate; 

an alignment process of aligning an output lead electrode 
of a tape carrier loaded with a driving integrated circuit with 
a wiring electrode on the glass substrate through the 
thermosetting anisotropic conductive film to temporarily fix 
the tape carrier on the glass substrate; and 

a post bonding process of firmly bonding the 
thermosetting anisotropic conductive film. 

[Claim 2] A liquid crystal display device, comprising; 
an outer lead bonding part in which the output lead electrode 
of a tape carrier loaded with a driving integrated circuit is 
connected through a thermosetting anisotropic conductive film 
to a wiring electrode formed on a glass substrate of a liguid 
crystal display plate by patterning, characterized in that the 

thermosetting anisotropic conductive film is caused to 

overflow to the outside from both ends of the tape carrier, 
and the height of the overflowing thermosetting anisotropic 
conductive film is set smaller than the thickness of the tape 
carrier. 

[Amendment 3] 

[Document Name of Object of Amendment]: Specification 
[Heading Name of Object of Amendment]: 0001 
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[Method of Amendment] : Alteration 

[Contents of Amendment] 

[0001] 

[Industrial Field of Application] 

This invention relates to a liquid crystal display device 
and a manufacturing method thereof and particularly to the 
liquid crystal display device in which a tape carrier 
(hereinafter referred to as TAB-IC for short) loaded with a 
liquid crystal driving integrated circuit (hereinafter 
referred to as IC for short) is packaged on a glass substrate 
of a liquid crystal display plate using a thermosetting 
anisotropic conductive film and the manufacturing method 
thereof in the case of packaging, especially to the connection 
system. 

[Amendment 4] 

[Document Name of Object of Amendment]: Specification 

[Heading Name of Object of Amendment]: 0004 

[Method of Amendment]: Alteration 

[Contents of Amendment] 

[0004] 

The tape carrier 1 is, as shown in Fig. 6, loaded with 
the liquid crystal driving IC 2. For that purpose, an electrode 
41 at the tip of the lead electrode 4 and a bump 8 made of gold 
on the IC 2 are metallurgically connected (ILB: Inner Lead 
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Bonding) using a bonder not shown. After that, resin sealing 
(not shown) of the IC2 is performed, and subsequently as shown 
in Fig. 7, a desired shape 3 is punched out. At this stage . 
the anisotropic conductive film 13 of Fig. 7 is not stuck vet. 

[Amendment 5] 

[Document Name of Object of Amendment] : Specification 

[Heading Name of Object of Amendment]: 0005 

[Method of Amendment] : Alteration 

[Contents of Amendment] 

[0005] 

Subsequently, as shown in a sectional view of Fig. 6 and 
a plan view of the whole of Fig. 8, an IC output side electrode 
42 of the lead electrode 4 and a wiring electrode (an ITO 
electrode9 12 formed on the periphery of a liquid crystal 
display plate 11 are electrically connected (OLB: Outer Lead 
Bonding) through an anisotropic conductive film 13. The OLB 
process in the case where an adhesive layer of the anisotropic 
conductive film 13 is formed of thermosetting resin (called 
a thermosetting anisotropic conductive film) has included the 
following three processes heretofore. 

[Amendment 6] 

[Document Name of Object of Amendment]: Specification 
[Heading Name of Object of Amendment]: 0016 
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[Method of Amendment]: Alteration 

[Contents of Amendment] 

[0016] 

In the case where the liquid crystal display device is 
a color passive matrix, the number of outputs of the X-side 
(the axis of abscissas side) TAB- IC 21 is 80, and the pitch 

of the OLB part is 110 [xm. Although the number of TAB-ICs is 
not shown in Fig. 12, twelve ICs on the upper side and twelve 
ICs on the lower side, 24 TAB-ICs in total are packaged. On 
the other side, the number of outputs of Y-side (the axis of 
ordinates side) TAB-IC22 is 80, the pitch of the OLB part is 
220 nm, and five TAB-ICs in total are packaged. 

[Amendment 7] 

[Document Name of Object of Amendment]: Specification 

[Heading Name of Object of Amendment]: 0026 

[Method of Amendment] : Alteration 

[Contents of Amendment] 

[0026] 

The invention of claim 1 has been made in the light of 
the disadvantages of the above prior art, and it is an object 
of a manufacturing method of a liquid crystal display device, 
which may perform a pre-bonding process of an anisotropic 
conductive film in a short time and stably at high yield even 
in the case where the number of TAB-ICs subjected to OLB is 
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large as in a large-sized TFT-LCD , a passive matrix LCD, an 
MIM-LCD. Further, it is an object of the invention of claim 
2 to provide a liquid crystal display device , which may stably 
perform OLB process without sticking of an anisotropic 
conductive film to a heater head and without the use of 
unnecessary material and tools even in fine-pitch OLB although 
high-density packaging is required as in a liquid crystal 
display device for color passive matrix, whereby high yield 
may be achieved. 

[Amendment 8] 

[Document Name of Object of Amendment]: Specification 

[Heading Name of Object of Amendment]: 0027 

[Method of Amendment]: Alteration 

[Contents of Amendment] 

[0027] 

A manufacturing method of a liquid crystal display device 
as claimed in claim 1, includes: a process of pre-bonding a 
thermosetting anisotropic conductive film to desired sides of 
a liquid crystal display plate by repeating the steps of thermo 
compression-bonding the thermosetting anisotropic conductive 
film supported on a protective film on one side of a glass 
substrate of the liquid crystal display plate, cutting only 
the t hermos et t ing anisotropic conductive film at both end edge 
parts of the glass substrate, and subsequently separating the 
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protective film from the glass substrate; an alignment process 
of aligning an output lead electrode of a tape carrier loaded 
with a driving integrated circuit with a wiring electrode on 
the glass substrate through the thermosetting anisotropic 
conductive film to temporarily fix the tape carrier on the glass 
substrate; and a post bonding process of firmly bonding the 
thermosetting anisotropic conductive film. 

[Amendment 9] 

[Document Name of Object of Amendment]: Specification 

[Heading Name of Object of Amendment]: 0028 

[Method of Amendment]: Alteration 

[Contents of Amendment] 

[0028] 

A liquid crystal display device as claimed in claim 2, 
includes : an outer je^d bonding p^rt jn Which the output je^d 
electrode of a tape carrier loaded with a driving integrated 
circuit is connected through a thermosetting anisotropic 

conductive film to a wiring electrode formed on 3 glass 

substrate of a liquid crystal display plate bv patterning , 
wherein the thermosetting anisotropic conductive film is 
caused to overflow to the outside from both ends of the tape 

carrier, and the height of the overflowing thermosetting 

anisotropic conductive film is set smaller than the thickness 
of the tape carrier. 
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[Amendment 10] 

[Document Name of Object of Amendment]; Specification 

[Heading Name of Object of Amendment]: 0029 

[Method of Amendment]: Alteration 

[Contents of Amendment] 

[0029] 

[Operation] 

According to the manufacturing method of claim 1, 
pre-bonding of the thermosetting anisotropic conductive film 
is performed at every side on the glass substrate of the liquid 
crystal display plate. Accordingly, the stable pre-bonding 
process or OLB process can be provided in a short time, 

[Amendment 11 ] 

[Document Name of Object of Amendment]: Specification 

[Heading Name of Object of Amendment]: 0030 

[Method of Amendment] : Alteration 

[Contents of Amendment]. 

[0030] 

According to the liqui d crystal display device of claim 
2, the height of the thermosetting anisotropic conductive film 
overflowing to the outside from both ends of the tape carrier 
is made smaller than the thickness of the tape carrier, so that 
the overflowing thermosetting anisotropic conductive film 
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will not stick to the heater head. Further , even in the case 
where the heater head is so long to extend over two TAB-ICs 
or more, and the OLB part is hit by the heater head twice, the 
height of the anisotropic conductive film already overflowed 
to the outside is smaller than the thickness of the tape carrier, 
so that it will not stick to the heater head. 

[ Amendment 12] 

[Document Name of Object of Amendment]: Specification 

[Heading Name of Object of Amendment]: 0031 

[Method of Amendment]: Alteration 

[Contents of Amendment] 

[0031] 

[Embodiments] 

An e^odi ment corresponding to the invention of claim 
1 will now be described in detail with reference to Figs. 1 
to 8 . As a liquid crystal display device, a large-sized TFT-LCD 
having a diagonal 10.4 inch screen will be taken as an example 
to describe the embodiment. The number of gate. lines (X side) 
is 480, and the number of signal scan lines (Y side) is 480. 
The matters described in the paragraph of the prior art are 
repeated, so the description is omitted. 

[Amendment 13] 

[Document Name of Object of Amendment]: Specification 
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[Heading Name of Object of Amendment] : 0044 
[Method of Amendment]: Alteration 
[Contents of Amendment] 
[0044] 

Further, the inventor has found that when the film 
thickness of the thermosetting anisotropic conductive film 13 

is 2 0 \xm, after OLB post-bonding , the height of the 
thermosetting anisotropic conductive film 13 overflowed to the 
outside from both ends of the tape carrier becomes smaller than 
the thickness of the tape carrier, so that in press bonding, 
the film will not stick to the heater head to stably perform 
the OLB process. Further, it is possible that from the first, 
the thickness of the thermosetting anisotropic conductive film 
13 existing outside the TAB-IC 21, 22 is, of course, set lower 
than the TAB-IC 21 , 22 , and the OLB process is performed without 
sticking to the head. The point about the film thickness of 
the thermosetting anisotropic conductive film 13 will be 
described later in detail with reference to Figs. 9 to 17. 
The thermosetting anisotropic conductive film contains resin 
of a mixture of thermosetting and thermoplastic resin . 

[Amendment 14] 

[Document Name of Object of Amendment]: Specification 
[Heading Name of Object of Amendment]: 0048 
[Method of Amendment]: Alteration 
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[Contents of Amendment] 
[0048] 

With reference to Figs. 9 to 17 , an embodiment 
corresponding to the invention of claim 2 will now be described 
in detail, in which the film thickness of the thermosetting 
anisotropic conductive film 13 is suitably set, whereby the 
height of the thermosetting anisotropic conductive film 13 
overflowed to the outside from both ends of the tape carrier 
is made smaller than the thickness of the tape carrier 1 so 
that stably the OLB process can be performed without sticking 
to the heater head in press bonding. 

[Amendment 15] 

[Document Name of Object of Amendment]: Specification 

[Heading Name of Object of Amendment] : 0 062 

[Method of Amendment] : Alteration 

[Contents of Amendment] 

[0062] 

[Advantage of the Invention] 

According to the invention described in claim 1, the 
thermosetting anisotropic conductive film can be collectively 
pre-bonded to one side on the glass substrate of the liquid 
crystal display plate to perform the stable pre-bonding process 
in a short time. Accordingly, the liquid crystal display 
device can be manufactured at low cost and at high yield. 
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[Amendment: 16] 

[Document Name of Object of Amendment]: Specification 

[Heading Name of Object of Amendment]: 0063 

[Method of Amendment]: Alteration 

[Contents of Amendment] 

[0063] 

According to the invention described in claim 2, even 
if the t hermos ett ing anisotropic conductive film overflows to 
the outside from both ends of the tape carrier , the height 
thereof is controlled to be smaller than the thickness of the 
tape carrier, whereby stably outer lead bonding is performed 
without sticking of the thermosetting anisotropic conductive 
film to the heater head. Accordingly, the liquid crystal 
display device can be provided at high yield. 
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